UNITED STATES DEPARTMENT OF COMMERCE 
I nihil Stall-, Patent and Trademark Office 

MM] l" OKI v 

APPLICATION NO. | FILING DATE [ FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. | 

10/587,442 08/15/2007 Joseph M. Amato US03 0291 US2 2720 

EXAMINER | 
HOQUE, FARHANA AKHTER 
ART UNIT | PAPER NUMBER ~~ | 

2831 

NOTIFICATION DATE | DELIVERY MODE "[ 
07/20/2010 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 

following e-mail address(es): 

ip.department.us@nxp.com 




United States Patent and Trademark Office 



65913 7590 07/20/2010 

NXP, B.V. 

NXP INTELLECTUAL PROPERTY & LICENSING 
M/S41-SJ 

1109 MCKAY DRIVE 
SAN JOSE, CA95131 



PTOL-90A (Rev. 04/07) 



l/ffflrC? nVrliUli Otfff Iff ids y 


Application No. 

10/587,442 


Applicant(s) 

AMATO, JOSEPH M. 


Examiner 

FARHANA HOQUE 


Art Unit 

2831 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address — 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 
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DETAILED ACTION 

Applicant's arguments with respect to claims 1-15, 18 and 20-22 have 
been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-15, 18 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Thomas (U.S. Patent No. 3,808,527) in view of Look et al. 
(U.S. Patent No. 6,393,714 B1). 

With respect to claim 1 , Thomas discloses a structure comprising: 
at least one proportional variable resistor suitable for electrically measuring 
unidirectional misalignment of stitched masks in etched interconnect layers, said 
variable resistor comprising (Fig. 1): 

at least a first mask (Fig. 4) and a second mask (Fig. 2) that when superimposed 
comprise: at least two test pads [2-5] (see Fig. 1), wherein the two test pads [2- 
5] (see Fig. 1 ) are both formed by the first mask (Fig. 4); two interconnects [1 2, 
66] (see Fig. 4) between the test pads [2-5] (see Fig. 1); wherein a resistance 
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between the test pads is dependent on a distance along the contact (col. 4, lines 
2-4) between the interconnects [12, 66] (see Fig. 4), and the resistance is 
indicative of the misalignment of the first and second masks (col. 4, line 56-col. 5, 
line 21). 

Thomas does not disclose a contact having a smaller width than the 
interconnects, wherein the contact is formed by the same mask as at least one of 
the interconnects. 

Look et al. discloses a contact [115] (see Fig. 1A) having a smaller 
width than the interconnects [105, 110] (see Fig. 1A), wherein the contact [115] 
(see Fig. 1 A) is formed by the same mask as at least one of the interconnects 
(see Fig. 3). 

It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the structure of Thomas to include a contact having a 
smaller width than the interconnects, wherein the contact is formed by the same 
mask as at least one of the interconnects as taught by Look et al. to predictably 
reduce manufacturing costs. 

With respect to claim 2, the combination of Thomas and Look et al. 
discloses the structure according to claim 1 wherein the variable resistor (see 
Thomas Fig. 1) comprises a directly proportional variable resistor which exhibits 
an increased resistance based on a greater distance along the contact (see 
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Thomas col. 4, lines 2-4) between the interconnects due [12, 66] (see Thomas 
Fig. 4) to a greater overlap of one of the interconnects with an adjacent test pad 
[2-5] (see Thomas Fig. 1). 

With respect to claim 3, the combination of Thomas and Look et al. 
discloses the structure according to claim 1 wherein the variable resistor 
comprises an inversely proportional variable resistor (see Thomas Fig. 1) which 
exhibits a decreased resistance based on a shorter distance along the contact 
(see Thomas col. 4, lines 2-4) between the interconnects [12, 66] (see Thomas 
Fig. 4) due to a greater overlap of one of the interconnects with an adjacent test 
pad [2-5] (see Thomas Fig. 1). 

With respect to claim 4, the combination of Thomas and Look et al. 
discloses the structure according to claim 1 wherein the interconnects comprise 
at least one stick type interconnect [12, 66] (see Thomas Fig. 4) of a substantially 
rectangular geometry (see Thomas Fig. 4). 

With respect to claim 5, the combination of Thomas discloses the 
structure according to claim 1 wherein the interconnects comprise at least one 
hook type interconnect, wherein the hook type interconnect comprises: 
an intermediate portion which is non-linear [12, 66] (see Thomas Fig. 4) within a 
plane of the corresponding mask (see Thomas Fig. 4); and two ends separated 
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by the intermediate portion, wherein both of the ends extend from the 
intermediate portion in substantially the same direction (see Thomas Fig. 4). 

With respect to claim 6, Thomas discloses a system for electrically 
measuring unidirectional misalignment of stitched masks in etched interconnect 
layers, said system comprising: 
at least one proportional variable resistor comprising: 

a reference mask (Fig. 4) comprising at least two test pads [2-5] (see Fig. 1) and 
at least one interconnect [66] (see Fig. 4); and 

a second mask comprising (Fig. 2) at least one interconnect [12] (see Fig. 2), and 
a contact [54, 64] (see Fig. 3; also col. 4, lines 2-4), wherein a resistance 
[ABSTRACT] between the test pads [2-5] (see Fig. 1) is dependent on a distance 
along the contact (see col. 4, lines 2-4) between the interconnects [12, 66] (see 
Fig. 4); and a probe [78, 80] (see Fig. 1 ) for testing the resistance between the 
test pads along said interconnect of said reference mask (Fig. 4) and said 
interconnect and said contact (col. 4, lines 2-4) of said second mask (Fig. 2) 
when said masks are superimposed (col. 4, lines 15-22). 

Thomas does not disclose wherein the contact having a smaller width than 
the interconnects. 

Look et al. discloses a contact [115] (see Fig. 1A) having a smaller 
width than the interconnects [105, 110] (see Fig. 1A). 
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It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the structure of Thomas to include a contact having a 
smaller width than the interconnects as taught by Look et al. to predictably 
reduce manufacturing costs. 



With respect to claim 7, the combination of Thomas and Look et al. 
discloses the system according to claim 6, the at least one interconnect [66] (see 
Thomas Fig. 4) of said reference mask comprising at least one stick type 
interconnect of a substantially rectangular geometry (see Thomas Fig. 4). 

With respect to claim 8, the combination of Thomas and Look et al. 
discloses the system according to claim 6, the at least one interconnect [66] (see 
Thomas Fig. 4) of said reference mask comprising at least one hook type 
interconnect, wherein the hook type interconnect comprises: 
an intermediate portion which is non-linear [12, 66] (see Thomas Fig. 1) within a 
plane of the corresponding mask (see Thomas Fig. 4); and two ends separated 
by the intermediate portion, wherein both of the ends extend from the 
intermediate portion in substantially the same direction (see Thomas Fig. 4). 

With respect to claim 9, the combination of Thomas and Look et al. 
discloses the system according to claim 6, the at least one interconnect [12] (see 



Application/Control Number: 10/587,442 Page 7 

Art Unit: 2831 

Thomas Fig. 2) of said second mask comprising at least one stick type 
interconnect of a substantially rectangular geometry (see Thomas Fig. 2). 

With respect to claim 10, the combination of Thomas and Look et al. 
discloses the system according to claim 6, the at least one interconnect of said 
second mask comprising at least one hook type interconnect [12] (see Thomas 
Fig. 2), wherein the hook type interconnect comprises: 

an intermediate portion which is non-linear [12, 66] (see Thomas Fig. 1) within a 
plane of the corresponding mask (see Thomas Fig. 2); and two ends separated 
by the intermediate portion, wherein both of the ends extend from the 
intermediate portion in substantially the same direction (see Thomas Fig. 2). 

With respect to claim 1 1 , the combination of Thomas and Look et al. 
discloses the system according to claim 6, wherein the variable resistor (see 
Thomas Fig. 1) comprises an inversely proportional variable resistor which 
exhibits a decreased resistance based on a shorter distance along the contact 
(see Thomas col. 2, lines 2-4) between the interconnects [12, 66] (see Thomas 
Fig. 1 ) due to a greater overlap of one of the interconnects with an adjacent test 
pad [2-5] (see Thomas Fig. 4; also col. 4, lines 56-col. 5, lines 21). 

With respect to claim 12, the combination of Thomas and Look et al. 
discloses the system according to claim 6, wherein the variable resistor 
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comprises a directly proportional variable resistor which exhibits an increased 
resistance based on a greater distance along the contact between the 
interconnects due to a greater overlap of one of the interconnects with an 
adjacent test pad [2-5] (see Thomas Fig. 4; also col. 4, line 56-col. 5, line 21). 

With respect to claim 13, Thomas discloses a method of measuring stitched 
mask misalignment in etched interconnect layers, the method comprising: 
providing a reference mask (Fig. 4) comprising at least two test pads [2-5] (see 
Fig. 4) and at least one interconnect; providing a second mask (Fig. 2) 
comprising at least one interconnect [12] (see Fig. 2); superimposing said 
reference mask (Fig. 4) and said second mask (Fig. 2) to provide at least one 
proportional variable resistor (Fig. 1) between the test pads [2-5] (see Fig. 4) over 
the interconnect of the reference mask (see Fig. 4) and the interconnect [12, 66] 
(see Fig. 1) and the contact [54, 64] (see Fig. 3; also col. 4, lines 2-4) of the 
second mask (Fig. 2), wherein the resistance between the test pads is dependent 
on a distance along the contact [54, 64] (see Fig. 3; also col. 4, lines 2-4) 
between the interconnect [12, 66] (see Fig. 1) of the reference mask (see Fig. 4) 
and the interconnect of the second mask (Fig. 2); and 
electrically measuring the resistance of said at least one proportional variable 
resistor [ABSTRACT]. 

Thomas does not disclose a contact having a smaller width than the 
interconnects on the second mask. 
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Look et al. discloses a contact [115] (see Fig. 1A) having a smaller 
width than the interconnects [105, 110] (see Fig. 1A) 

It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the structure of Thomas to include a contact having a 
smaller width than the interconnect as taught by Look et al. to predictably reduce 
manufacturing costs. 

With respect to claim 14, the combination of Thomas and Look et al. 
discloses the method according to claim 13 further comprising establishing an 
optimum resistance between said test pads [2-5] (see Fig. 4), wherein the 
optimum resistance corresponds to a configuration in which the reference mask 
(Fig. 4) and the second mask are aligned (Fig. 2). 

With respect to claim 15, the combination of Thomas and Look et al. 
discloses the method according to claim 14 further comprising: 
comparing the measured resistance to said optimum resistance; and 
adjusting the position of said masks to alignment (see Thomas col. 5, lines 19- 
27). 



With respect to claim 18, the combination of Thomas and Look et al. 
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discloses the structure according to claim 1, wherein the variable resistor is 
formed by at most two layers comprising the first (see Thomas Fig. 4) and 
second masks (see Thomas Fig. 2). 

With respect to claim 20, the combination of Thomas and Look et al. 
discloses the structure according to claim 1 , wherein the contact [54, 64] (see 
Thomas Fig. 3; see Thomas col. 4, lines 2-4) extends laterally away from the 
interconnect [12, 66] (see Thomas Fig. 1 ) of the mask with which the contact is 
formed [2-5] (see Thomas Fig. 1). 

With respect to claim 21 , the combination of Thomas and Look et al. 
discloses the system according to claim 6, wherein the contact [54, 64] (see 
Thomas Fig. 3; also col. 4, lines 2-4) extends laterally away from the interconnect 
[1 2, 66] (see Thomas Fig. 1 ) of the second mask (see Thomas Fig. 2). 

With respect to claim 22, the combination of Thomas and Look et al. 
discloses the structure method according to claim 13, wherein the contact [54, 
64] (see Thomas Fig. 3; also col. 4, lines 2-4) extends laterally away from the 
interconnect [12, 66] (see Thomas Fig.1) of the reference mask (see Thomas 
Fig. 4). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to FARHANA HOQUE whose telephone number 
is (571)270-7543. The examiner can normally be reached on Monday - Friday 
8:30-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Diego Gutierrez can be reached on (571) 272-2245. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
91 99 (IN USA OR CANADA) or 571 -272-1 000. 

/FARHANA HOQUE/ 
Examiner, Art Unit 2831 

/Timothy J. Dole/ 

Primary Examiner, Art Unit 2831 



